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[Abstract] 

[Problem] To provide a polyester composite fiber for stretch able fabrics 
which are rich in bulkiness and have a soft feeling that has never been 
obtained before. 

[Means for the Solution] It is a fiber in which two types of polyesters 
having different limiting viscosities are compounded in the mutually side- 
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by-side type, and the shape of the composition plane of both polyesters of 
the fiber cross section is a curvature. In this fiber, when the intersection 
point of the high viscosity side polyester fiber outer circumference and 
straight line X, which is perpendicular to line ab and passes through the 
center of line ab that joins two contact points, a and b, of the composition 
plane and the fiber outer circumference, is set to c, the intersection point of 
the composition plane and straight line X is set to d, and the intersection 
point of line cd and line ab is set to e, the length ratio de/cd of line de to line 
cd satisfies the following formula (1), and Young's modulus of the yarn is 40 
g/D or lower and crimping is 30 % or higher. 

0.05 < de/cd < 0.80 (1) 




Low viscosity side polyester High viscosity side polyester 



[Claims] 

[Claim 1 ] A polyester composite fiber for stretch able fabrics 
characterized by the fact that it is a fiber in which two types of polyesters 
having different limiting viscosities are compounded in the mutually side- 
by-side type, and the shape of the composition plane of both polyesters of 
the fiber cross section is a curvature; and also that when the intersection 
point of the high viscosity side polyester fiber outer circumference and 
straight line X, which is perpendicular to line ab and passes through the 
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center of line ab that joins two contact points, a and b, of the composition 
plane and the fiber outer circumference, is set to c, the intersection point of 
the composition plane and straight line X is set to d, and the intersection 
point of line cd and line ab is set to e, the length ratio de/cd of line de to line 
cd satisfies the following formula (1), and Young's modulus of the yarn is 40 
g/D or lower and crimping is 30 % or higher. 

0.05 < de/cd < 0.80 (1) 
[Claim 2] The polyester composite fiber for stretchable fabrics as 
described in Claim 1 in which the two types of polyesters are the 
polytrimethylene terephthalate having 85 % or higher of the repeating unit of 
trimethylene terephthalate 
[Detailed Description of the Invention] 
[0001] 

[Technical Field of the Invention] The present invention relates to a 
polyester composite fiber for stretchable fabrics which are rich in bulkiness 
and have a soft feeling that has never been obtained before. 
[0002] 

[Prior Art] The fact that in order to obtain stretchable fabrics the composite 
fiber having latent crimping in which two types of polyesters with different 
limiting viscosities are joined in the side-by-side type are used is well- 
known. When this composite fiber with latent crimping is subject to the 
crimping treatment in the yarn or fabric state to allow it to crimp, and it is 
utilized as the fabric provided with stretchability, the three dimensional 
crimp or crimping ability of the yam greatly affects stretchability of the 
resultant fabric. 

[0003] Conventionally, in order to obtain such a polyester composite 
fiber with latent crimping, the difference between the two polyester limiting 
viscosities is maximized and the difference in shrinkage upon making a fiber 
is enlarged. Furthermore, in order to improve spinning operability, attempts 
are made to make linear the composition plane of both polyesters of the fiber 
cross section. Thus, various porposals are made on these composite fibers. 
[0004] For instance, when the limiting viscosity difference between 
two types of polyesters is large, the discharged yarn bends at the time of 
melt spinning. Moreover, when the limiting viscosity difference becomes 
much greater, the bending advances excessivbely, the yam adheres to the 
spinning nozzle to cause breakage, and stable spinning cannot be carried out. 
Consequently, for a nozzle which allows polymers having different 
viscosities to be discharged from a pair of discharging holes to form a 
composite fiber of the side-by-side type, proposed is a nozzle for melt 
spinning which specifies each angle of inclination formed by a pair of 
discharging holes with respect to the direction perpendicular to the nozzle 
plane, or the distance between a pair of discharging holes (Japanese 
Examined Patent Sho 61 (1986)-60163). 

[0005] When spinning is carried out with this melt spinning nozzle, the 
composition plane of two types of polyester in the fiber cross section 
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becomes linear. In this case, even though the limiting viscosity difference 
between two types of polyesters is large, the spinning operability is good. 
Since the composition plane of two types of polyesters is linear, the three 
dimensional crimp form of the exhibited crimp is small and a great many 
crimps per unit length are developed. Therefore, fitting between two single 
yarns occurs, and when fabrics are made a flat feeling that lacks bulkiness is 
entailed. 
[0006] 

[Problems to be Solved by the Invention] The technical task of the present 
invention is to solve the above-mentioned problems, and to provide a 
polyester composite fiber for stretchable fabrics that are rich in buliness and 
have a soft feeling unobtainable in the past. 
[0007] 

[Means to Solve the Problems] The present inventor carried out research 
zealously in order to solve the above-mentioned problems. As a result, the 
present inventor found that, when the composite plane shape of two 
polyesters in the fiber cross section was allowed to curve within a specific 
range, and Young's modulus of the yarn was allowed to be within a specific 
range, a polyester composite fiber that could impartsimultaneously 
bulkiness, a soft feeling unobtainable in the past and stretchability to the 
fabrics produced could be obtained. Thus the present invention was 
achieved. 

[0008] Namely, the gist of the present invention is a polyester 
composite fiber for stretchable fabrics characterized by the fact that it is a 
fiber in which two types of polyesters having different limiting viscosities 
are compounded in the mutually side-by-side type, and the shape of the 
composition plane of both polyesters of the fiber cross section is a curvature; 
and also that when the intersection point of the high viscosity side polyester 
fiber outer circumference and straight line X, which is perpendicular to line 
ab and passes through the center of line ab that joins two contact points, a 
and b, of the composition plane and the fiber outer circumference, is set to c, 
the intersection point of the composition plane and straight line X is set to d, 
and the intersection point of line cd and line ab is set to e, the length ratio 
de/cd of line de to line cd satisfies the following formula (1), and Young's 
modulusof the yarn is 40 g/D or lower and crimping is 30 % or higher. 

0.05 < de/cd < 0.80 (1) 

[0009] 

[Embodiment and Form of the Invention] The present invention is described 
in detail in the following. 

[001 0] The composite fiber of the present invention is a fiber in which 
two types of polyesters are joined mutually in the side-by-side type, and the 
composition plane shape of two types of polyesters in the fiber cross section 
must be a curvature. When the composition plane of two types of polyesters 
in the fiber cross section is linear, the three dimensional crimp form 
developed by the shrinkage treatment becomes small, and a great many 
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crimps per unit length are exhibited. Hence fitting between two single yarns 
occurs, and the bulkiness of fabrics decreases. 

[001 1] Figure 1 is a cross sectional drawing showing one embodiment 
form of the composite fiber of the present invention. In Figure 1 , the 
intersection point of the high viscocity side polyester fiber outer 
circumference and straight line x, which is perpendicular to line ab and 
passes through the center of line ab that joins two contact points, a and b, of 
the composition plane of two polyesters and the fiber outer circumference, is 
set to c, the intersection point of the composition plane and straight line x is 
set to d, and the intersection point of line cd and line ab is set to e. In the 
composite fiber of the present invention, the length ratio of line de to line cd 
(henceforth, de/cd) must be 0.05 ~ 0.8 as shown in the afore-mentioned 
formula (1). When this ratio is below 0.05, the composition plane of two 
esters of the fiber cross section becomes linear and the bulkiness of fabrics 
becomes low. On the other hand, when this ratio exceeds 0.80, while the 
three dimensional crimp form of the crimp developed with the shrinkage 
treatment becomes large, in order to render this ratio greater than 0.80 the 
limiting viscosity difference between two polyesters must be made greater. 
Therefore, problems arise that the discharged yarn bends and adheres to the 
nozzle plane at the time of melt spinning, hence the yarn breakage occurs 
and stable spinning cannot be carried out. 

[001 2] Moreover, in the composite fiber of the present invention, 
Young's modulus of the yarn must be 40 g/D or lower. When the Young's 
modulus of the yarn is greater than 40 g/D the fabric made gives a stiff 
feeling and lacks a soft feeling. There is no particular limitation to a method 
to form the Young's modulus of 40 g/D or lower. For instance, the method 
to constitute the yarn with a polyester having a relatively soft structure is 
preferable. Among the polyesters, suitable is polytrimethylene terephthalate 
(henceforth, called PTT) superior in stretchability, dimensional stability and 
light resistance. 

[001 3] As long as the effect of the present invention is not impaired, 
even if a small amount of a copolymerizing component is contained there is 
no particular problem. Named for the copolymerizing component are 
aromatic dicarboxylic acid components such as 5 - sodiosulfoisophthalic 
acid, isophthalic acid, phthalic anhydride and naphthalenedicarboxylic acid; 
aliphatic dicarboxylic acid components such as adipic acid, sebacic acid and 
azelaic acid; hydroxycarboxylic acid components such as 4-hydroxybenzoic 
acid and s-caprolactone; and diol components such as ethylene glycol, 1,4- 
butanediol, 1 ,4-cyclohexanedimethanol and ethylene oxide adduct of 2,2- 
bis[4-(P-hydroxy)phenyl] propane. 

[0014] Furthermore, in the composite fiber of the present invention, 
the crimping when the yarn is subject to the shrinkage treatment with boiling 
water must be 30 % or higher. If crimping is lower than 30 %, the fabric 
obtained with this fiber lacks stretchability and the fabric is unsuitable for 
stretchable fabrics. For a method to form crimp of no less than 30 %, a 
method to adjust the limiting viscosity difference between two polyesters is 
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preferable. And in order to make the crimp of the composite fiber 30 % or 
higher preferable is to use a polyester having the limiting viscosity of 0.6 ~ 
1 . 10 for the low limiting viscosity side, and a polyester having the limiting 
viscosity of 0.7 ~ 1 .30 for the high limiting viscosity side, and to combine 
them so as to form a limiting viscosity difference of no less than 0.1 between 
two polyesters. 

[001 5] As long as the effect of the present invention is not impaired, a 
matting agent such as titanium oxide, antioxidant such as a hindered 
bisphenol type compound, UV light absorbent, light stabilizer, pigment, fire 
retardant, antimicrobial agent and conductivity imparting agent may also be 
added as needed. 

[0016] Next, a preparative method for the composite fiber of the 
present invention is described. First, two types of polyesters having 
mutually different limiting viscosities are melted with the composite 
spinning equipment, measured at separate measuring holes, allowed to 
combine at the back of the nozzle so as to form the side-by-side type and 
discharged at the spinning temperature of 240 - 290°C from the same 
discharging hole, and the spun yarn is cooled. Afterward, oil is added, and 
the yarn is taken up at a rate of 1000 ~ 4000 m/min. Subsequently, the 
drawing/twisting machine is used to carry out the drawing heat treatment to 
obtain the composite fiber of the present invention. 
[0017] 

[Examples of Embodiment] The present invention is described concretely 
with the examples of embodiment in the following. The present invention is 
not limited to these examples, however. The measurement methods and 
evaluation methods in the examples are described in the following. 

(1) Limiting viscosity [r|] 

A mixture of phenol and tetrachloroethane in equal proportions was used as 
solvent and the viscosity was measured at 25°C. 

(2) Crimping 

The composite fiber multifilament obtained is reel-wound 5 times with a 
sizing reel having a circumference of 1 .125 m to be doubled, and left 
standing for 30 min under the load of 1/6000 g/D. Subsequently, it is treated 
with boiling water for 30 min as the load is applied on it, and the sample 
after the treatment is dried for 30 min. A load of 1/500 g/D is applied on the 
dried sample, and length A is measured. Subsequently, the load of 1/500 
g/D is removed, a load of 1/20 g/D is applied to measure length B and 
crimping is calculated from the following formula. 

Crimping (%) = [(B-A)/B] x 100 

(3) Evaluation of spinning operability 

Evaluation was made by the number of yam breakages when spinning was 
carried out with 16 spindles for 24 hrs. O and A were deemed as the basis 
for acceptance. O time: O, 1-2 times: A, 3 times or more: X 

(4) Evaluation of stretchability and feeling 
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A polyethylene tereph thai ate (henceforth, called PET) drawn yarn having 50 
denier/2 filaments was used as the warp, and the composite fiber obtained 
was used as the woof to make a fabric of plain weave. After this 
(incomprehensible word) was refined, it was treated with boiling water at 
100°C for 30 min followed by air drying. Subsequently, the fabric obtained 
was subject to a function evaluation by a 10 member panel. The evaluation 
was made on the basis of the number of panelists who judged that it had 
bulkiness and a soft feeling, and O and A were deemed as the basis for 
acceptance. 

9 panelists or more: O, 7-8 panelists:A, 6 panelists or fewer: X 
(5) Overall evaluation 

Taking each of the above-mentioned evaluation items into consideration, the 
overall evaluation was made with O, A and X, and O and A were deemed as 
the basis for acceptance. 
[0018] Example 1 

Each of high viscosity side PTT (A) containing 0.4 % by weight of titanium 
oxide and having a limiting viscosity of 1 .01, and low viscosity side PTT (B) 
containing 0.4 % by weight of titanium oxide and having a limiting viscosity 
of 0.78 was melted, and the discharging ratio was adjusted so that the 
volume ratio of the fiber cross section of PTT (A) to that of PTT (B) would 
become 1 : 1 to carry out spinning at the spinning temperature of 260°C 
from the same spinning nozzle having 24 round cross section -shaped holes 
with a hole diameter of 0.6 mm. 

[0019] Subsequently, after the spun yarn was cooled and solidified with the 
airstream, 0.7 % by weight of oil was imparted, the yarn was divided in two 
and taken-up at a rate of 2800 m/min to obtain a 82.5 denier semi-undrawn 
yarn of the side-by-side type. The discharging volume at this juncture was 
adjusted so as to form the post-drawing size of 50 denier. Subsequently, 
after the semi-undrawn yarn was drawn to 1 .65 fold at 70°C, a heat 

treatment was carried out on a hot plate at 160°C to obtain a composite fiber 
of 50 denier / 12 filaments. 

[0020] Examples 2-3, Comparative Examples 1 - 2 

In order to change de/cd in the fiber cross section the limiting viscosity of 

PTT (B) was changed as shown in Table 1 . Otherwise, a composite fiber 

was prepared in the same way as Example 1 . 

[0021 ] Example 4, Comparative Example 3 

In order to change de/cd, the ethylene oxide adduct of 2,2-bis[4-(|3- 

hydroxy)phenyl] propane was copolymerized, as the third component, in the 

amount of 5 mole % for Example 4 and 2 mole % for Comparative Example 

2 with PTT (A) to form limiting viscosity differences from PTT (B) as 

shown in Table 1 . Otherwise, a composite fiber multifilament was prepared 

in the same way as Example 1 . 

[0022] Comparative Example 4 

Each of high viscosity side PTT (A) containing 0.4 % by weight of titanium 
oxide and having a limiting viscosity of 0.67, and low viscosity side PTT (B) 
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containing 0.4 % by weight of titanium oxide and having a limiting viscosity 
of 0.46 was melted, and the discharging ratio was adjusted so that the 
volume ratio of the fiber cross section of PTT (A) to that of PTT (B) would 
become 1 : 1 to carry out spinning at the spinning temperature of 295°C 
from the same spinning nozzle having 24 round cross section-shaped holes 
with a hole diameter of 0.8 mm. 

[0023] Subsequently, after the spun yarn was cooled and solidified with the 
airstream, 0.7 % weight of oil was imparted, the yam was divided in two and 
taken-up at a rate of 3300 m/min to obtain a 75 denier semi-undrawn yam of 
the side-by-side type. The discharging volume at this juncture was adjusted 
so as to form the post-drawing size of 50 denier. Furthermore, the semi- 
undrawn yam obtained was drawn at 70°C to 1 .5 fold followed by a heat 

treatment on a hot plate at 150°C to obtain a composite fiber of 50 denier / 
12 filaments. The evaluation results on the composite fiber multifilaments 
obtained in Examples 1 ~ 4 and Comparative Examples 1 ~ 4 are shown 
jointly in Table 1 
[0024] 



Table 1 



Japanese Kokai Patent No: P 2000-239927A 
8 



\ 


Limiting 
viscosity 


J 

d e Spinning 
opera biliiv 

✓ 


Stretch- 
ability 
and 
feeling 


Young's 
modulus 

<g/D) 


Crimping 
(%) 


Overall 
evaluation 


A 


B 


c d 




Ex. 1 


I. 01 


0. 78 


0.48 


O 


0 


23. 6 


52. 4 


o 


Ex. 2 


I. 01 


0.88 


0.19 


O 


A 


25. 1 


30. 9 


o 


Ex. 3 


i. 01 


0.71 


0.78 


A 


O 


22. 3 


65. a 


o 


Ex. 4 


t. 03 


1.01 


0. as 


O 


o 


34. 4 


55.7 


0 


Comp- Ex. 1 


1.01 


0. 65 


Spinning, impossible 


X 


Comp. Ex. 2 


1. 01 


0. 96 


0.04 


o 


X 


26. L 


22.6 


X 


Comp. Ex. 3 


1.03 


1.U1 


0.03 


o 


X 


30. 7 


40. 8 


X 


Comp. Ex. 4 


0.67 


0.46 


0. 54 


0 


X 


50. 3 


44. 7 


X 



[0025] It is evident from Table 1 that the composite fiber 
multifilaments obtained in Examples 1 ~ 4 had few yarn breakages during 
spinning, and the fabrics after the heat treatment in which these composite 
fiber multifilaments were used for the woof had stretchability in the cross 
direction, bulkiness and a soft feeling. Moreover, the crimping which was 
used as the barometer of stretchability was also 30 % or higher. 
Furthermore, the Young's modulus which was used as the barometer of soft 
feeling was also 40 g/D or lower, and the correlation with the function 
evaluation on fabrics was very significant. 

[0026] On the other hand, in Comparative Example 1, since the 
limiting viscosity difference between two polyesters was too large, during 
melt spinning the discharged yarn bent and adhered to the nozzle plane 
rendering spinning impossible. Moreover, in Comparative Example 2, since 
de/cd was too small the three dimensional crimp form became small, the 
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fabric lacked bulkiness and the crimping value was also low. In 
Comparative Example 3, because a third component was copolymerized 
with PTT (A) the crimping value was appropriate, but because de/cd was too 
small the crimp form became small and the fabric lacked bulkiness. 
Furthermore, in Comparative Example 4, because of the use of PET the 
fabric gave a stiff feeling and a fabric with a soft feeling could not be 
obtained. Moreover, the Young's modulus was also higher than 40 g/D. 
[0027 ^ . 

[Effect of the Invention] The present invention provides a polyester 
composite fiber for stretch able fabrics which gives a stretch able fabric that is 
rich in bulkiness, and has a soft feeling. 
[Brief Description of the Drawing] 

[Figure 1] It is a cross sectional drawing to show one form of embodiment 
of the polyester composite fiber for stretchable fabrics of the present 
invention. 

[Explanation of Symbols] 



a Contact point of composition plane of two polyesters and fiber 

circumference 

b Contact point of composition plane of two polyesters and fiber 

circumference 

X Straight line that passes through the center of line ab and is 

perpendicular to line ab 
c Intersection point of straight line X and the fiber circumference 

of the high viscosity side polyester 

d Intersection point of straight line X and the composition plane 

of two polyesters 

e Intersection point of line ab and straight line X 

Figure 1 
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■e * s # y x x f-;ng^««*i{f e> n * c £ **om l r 

[0008] t t*t>%^ ®m&&<Dmtiz 2 
iBfflc^yxxf-;^, 5^{c-y-< F^V-y-r psccfli 
«a«l«WHa©MsJ<yxx^;b©«^iB^tW® 
ftorc»i«t-c*»). 8^ffi£»H^<!:©2-o©S 
jSL a . b a b ©ififtfcji D . a b t fS. 

30 Ate. S^ffi£©Si*«:d v tt&cd£*»ab&© 
S£Ml*e£Lfc£#. ^de£«»cd£©S3©tfc 
d e/c d*STIB^ ( 1 ) *«Sl/. *$©*> 
y**J4 0 b/DOT. mffi$*5 3 0%«±r4.^C£ 

8t£gg£-<rs6©-c#>.s,, 

0. 05^de/cd^0. 80 (1 ) 

[0009] 

[£Hj©Hjfc£ij!!] «T. *«HK-3t»r»IIK||iW 

40 [ooio] *!»!©£&*£«. ®is«ia©^!i6 2 
^©#yxxf-;i/*t. s^tc-y-r F/uy-r KSK» 

^stifcmrc*»). ««imfis»rffl{c*jws2aa 

©^ y xxf-;i/©S^ffi^t*:*^*fct,^^>S^* 
tmttiKiBtc^M' « 2 «s©^ y xx f wm&m 

C<Dtc&>. NMm©ftXtttfffi<tt*. 

[ 0 0 1 1 ] m 1 ». *m<Dm£mm<o-mmmm* 

50 w-rtSBrffiH-c**. 0iKfci>T, M*yxxf;b© 



(3) 

3 

b©#4>*il'3 , 8»ab iSSfSlESflX iKttttfliJ 
') iXf ;l/©«iN£ftJi i ©£,££ c . m-SW 4 CDS* 

£!#©«£»«»> e tmftc d £©g$©J:b 

(fcTF. de/cd) fctufB (1) 5£©<fc5«:0. 0 5 
~0. 8 0£-r£!&g#2)£. t©i:b#0. 0 5*)i«C 
& & £ > i^«lg|»rffi©il=J< U x X ^^©^ffij&ljWSW 
(CftO> Jftm®ffiftttttffii>&®4&&. C© 
tb#0. 8 0£Sx.£4, «MS(C«fcot:^-r-5^ 10 
ffi© 3 f U > ^W*** < ft S A*. C ©1±£ 0 . 

l®ttS^?r^:#<-rS^*s*S©-C. jglMfoWfCtt 

W*J4Cr3c3E Ltcffi&tfVZ a < a & & to NMtf£ 

[0 0 1 2 ] *fc. #ffcHJ©«£*Bilt«. &£©+>;? 
*#4 0 g/DWT-C&Sd&gtfi**. &&©+>*$ 
#4 0g/DJ:9A-#<fcS4. MMFntCLfc4»<DK 

frO. V7 hS«C^W/c*>©ia-5o 20 
**4 0«/D«Ti , rS*ffi«»K:|BJgSti4fcO-C 

-h («T> PTT4B8ftf£. ) #tf»C*S. 
[0013] ft**. *IW©»**iltcfe&ir>IR»)» 4> 

UTS*. 5-^h , ;^A^;W*^V7^;l' 

7€^>«^©HIIS^i?#Jl>#>&j£#. 4- 

->*;u^r>®EfiE^-. x^u^yya-ju, i. 4-/*> 

l, 4 -J/£d'v*-y->S^£>'-;l/ > 2, 
2 -tX {4- (tf-fc Ka*^>) ^t^O 

[0014] *»H<Dtt£IKIttt. 
£jR«S Uc 4 1 3 0 XBLtC* SsBE** 

AS, f£fi$#S3 0%<fc'm>£. cottttfefeftfeti 40 

W<9^ h U < ft 0 . XH/-; *ttf» 

bT«> n#»;i^f AflB««iR«iflate>nrra*ffi 

-r sfc«>tt«. fi®pgitegij«c o . 6 - i . 10 ©si© 
ttg£*tr£* yxx^Jk iSWtegffjcco. 7- 

1. 3 0©«R^*#*S#yx*f-**«BU M 
#y*xf;Uia©gPEfAK£#0. i«±4&SJ:5«c 

[0015] *8H®tt£ltlt4>C<:H:. *ft«<D*|ft& 50 
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aKcfe&HBH) . <tfgfCJfcDTK{b?*>&4©§&?iil, 

t > ? * ^ - )imt&m<m<m±m. % 
mmmi mmi mm, mm. swso. 

[0016] *$m<Dm£wm<Dmmm -x > x 
vmirs. *-r. &-&%t&mm*m\.>x, si'jcatt* 

«ttS© 2Wm<DX y XX^^S^LTSI]^ ©its 
fc^tfcS tt. 2 4 0-290 TCCH-ttliiafr 

0 0 0-4 0 0 Om/^Ojig-CSIIR^ JgR*. 

[0017] 

-T£#. ttt6©iiIi&Wc8BS;ift£4>©-e 

(1) ffiKttS C r? ] 
S2 5-C-C1IJSL//C. 

(2) mmm 

nhtitc^mm-?^9-y jz>s>\- ?r^jg 1 . 125 

m<DWmV5®fr1tWli) brZMiCb. 1/6000 

g/D<Dftn*MiT3 0ft!8m&tz>. mm 
&p »it t $ © ws-c 3 0 #ia j^Tk^a u . 

f443 0#raf£*8f S. |£«UteS»4Cci/5 0 0g/ 
D©?«**»W. S3A*«ceTS. *<r»T, 1/5 0 
0g/D©#S*?f-U. l/2 0g/D©MWt 

(%) = [ (B-A) /BD x 1 00 

(3) ^S^ttM 

1 6^-C2 4i«B©«i**ffote^©«j*@ttrWi 

00:0 . 1~2I3:A . 3EJa±:x 

(4) XH^^ttil^OSI 

g&tc 5 0 ■f^--;U/2 47o>>hOi)< i ;xf u> 

W&Xr, C©4)8*liLfct, 1 0 0'C©!f**-C3 

o^r^at/. ^^-cBMei/Tfffcwstcot,^, 1 0 

9AW±:0 . 7-8A:A . 6A«T:x 

(5) ms&tt 

[0018] 1 



WHt?*>ZQ. 4*£%$«l/. WMft&#l. 0 1 

©wbumhptt (a) mit*z>*o. 4mm% 

£*U SIHttfttfO. 7 8©ffittKIMPTT (B) 5: 
***MU 24?L"C?LS0. 6 mm©*LKIBB«3L* 
#riH-*S*P^*6WtflM(rliOPTT (A) i 
<B)©8Sttfc#l : lfctt«J:9KtUIUt*mi/T 

2 6 0 -c©^ast?ttffl l*. 

[0019] acivc. «6m^fe*2S«ltt;?&aHftL.fc 

a. o. 7aa%©ttffl^#^u. ***2»«ot2 
8 0 0m/$j©j»K-c?i*re9. 8 2. 5f--;W 
a ¥juv<( Fffl©**sw«fe*»fc. c©i$© 
ittms«. &{*&©$£# 50f-- a* ft s J: 5 ecu 
SOfc. 3ci»r. »6tlA:*5HBffl**7 0"C-Cl. 6 
5 {gCCSf* Udg* 1 6 0 *C©* v h 7* U - h ±-C^ffi 
a*tfC>. 5 0f*i-;b/l 27^7^>h©ffi^i!ii» 

[0020] mMi2-3. ham 1^2 

MffimMKisliZ de/cd SrgETSfc&tt. ft 1 
T^L/ci^KPTT (B) 0MftK«KKbft£tf|- 



[0 02 1 ] XMfflU. tfc«W3 
de/cd^It6fcS)(C, PTT (A) {C»3fiSi^ 
itT2, 2-M(4-(/3-tFot-»7i^ 
;U) 7 - a^>©i^U>*+t/Rfl]nft?r||tt0!l4«5 * 
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lt&033W2*;l<%&fi£U PTT (B) £ 
©HCCft 1 -CTjkbtcJ: SteWmBMimtcUmz, 

[oo2 2] imm* 

IWb?*>*0. 4Sfi%^ffU SIBttfrPO. 6 7 
©WttfflHPET (A) £. >£0. 4SS% 

£flU ffRft&PO. 4 6©ffittgffliJPTT (B) * 
**S»l,. 2 4?L"C?LS0. 8 mm©?l»rWtt?l£ 
10 Wr*H-tt*P#*»6«WM»rii©PET (A) £ 

(B) ©gfflittfi : iK&4i3«attffltt*SBBt/t 
295 'com^um-cmm bit. 

[0023] ^-c. tfttt*ft*£*l8lrc&#B<blsfc 
a 0. 7MK©Ml»4tt#U ^42^S(IL-C3 
3Q0m/ft<D&&?S\%m. lh?--MDV<< F 
Fffl©¥*Sffl«ft*»fc. ftfc. C©B*©ttffl 
g«> Stta©IRKtf5 0 f^-MCftS J: 9CCMBlt 
fc. Sfctt. #6ftM**@{**£7 0'Cri. 5{g(C 

20 5 0^-^/1 27^7y>h©a^««:ff 

fc. 1 - 4»CWt®fll 1 - 4 ff#f>tlfc}t^ 

^ > F©WB*§**0Hi"C« 1 K^T. 

[0024] 

[an 





SR4&& 


d e 
/ 
c d 




ttfc A 


(g/D) 


mm* 




A 


B 


$£01 1 


1.01 


0. 78 


0.48 


o 


o 


23.6 


52.4 


o 


XH0I 2 


I. 01 


0.88 


0. 19 


O 


A 


25.1 


SB. 9 


o 


3 


1. 01 


0.71 


0.78 


A 


o 


22.3 


65.8 


o 




1.03 


1.01 


0.36 


o 


o 


34.4 


55. 7 


o 




1.01 


0. 66 


t* * * *J 


X 


Itttft 2 


1.01 


0.98 


0.04 


o 


X 


26. 1 


22. 6 


X 


tttaw s 


1.03 


1.01 


0.03 


o 


X 


30.7 


40. 6 


X 


*«« 4 


0.67 


0.46 


0.54 


o 


X 


50.3 


44. 7 


X 
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(CE OMMQJiaoMWrt*. HGfrflfc * h U » ? tt** [002 7] 

*-»fc. [HiBon^ttttn] 

[0026]-*. tttgffl l {*. WtyxxnoH [HI] h u» *tt»BHM!#y ix?;H 

UP^IScWIO, tt*3ftCF5H6-C*oA:. *fc. tfc io [#^©t«HJ] 

de/cd*i/h3-r*4fc»K:JWB03*7C a WjFyi*f*SteB£IMii*fl£©«J&. 

0. Mf*6fil4rc*ofc. 5fclc. JttSfllStt. PT X MftabOiMrifcaQ. tt»ablcft&-*-*ft||. 

T (A) {CS3^**fi^fCt>Sfc»{C^»$»S c KilSXiiiitteilllsJOJx^^l/OmHi^iOS 

£&{t?4->fctf. de/cd*J/h3-r^-5fc»tC^ffl Mi. 

©»«W^hS<ftO. «M*rtc**tt*«^wri>fc. S6 d B^XiS* yxxfvl.g£Iii©£Mu 

K. ttttM4B. PET*fl§l>Tt>S;fc»CCfS$J©R£- e W&& b iilDSX<t©35L^. 
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